Methyl parathion acute toxicity: prophylaxis and therapy with memantine and atropine.
Male rats administered with a single i.p. dose of 5 mg/kg methyl parathion, showed the toxic signs of hypercholinergic (anticholinesterase) activity with maximal severity, including muscle fasciculations and convulsions within 15 to 30 min, persisting for about 2 hr. The time course of acetylcholinesterase activity in discrete brain regions (cortex, stem, striatum and hippocampus), heart and hemidiaphragm, indicated its maximal depression during 30 to 60 min after administration of methyl parathion. At this time, a marked reduction in carboxylesterase activity was also evident both in neuronal and nonneuronal tissues, suggesting a tremendous binding to nonacetylcholinesterase serine sites. Pretreatment with memantine hydrochloride (18 mg/kg, i.p.) 30 min, and atropine sulfate (16 mg/kg, i.p.) 15 min before methyl parathion administration, completely prevented the expected toxic signs and significantly (P less than 0.01) attenuated the induced inhibition of acetylcholinesterase. When given therapeutically, this combined treatment completely reversed the clinical evidence of methyl parathion toxicity within 10 to 15 min and markedly reduced the acetylcholinesterase inactivation. These results suggest that memantine may counteract the acute methyl parathion toxicity by (a) protection of acetylcholinesterase from inhibition, (b) rapid reactivation of inhibited acetylcholinesterase and (c) rapid bioelimination of methyl parathion, in addition to cholinolytic effects of atropine sulfate.